Tumor necrosis factor-alpha-induced reactive oxygen species formation is mediated by JNK1-dependent ferritin degradation and elevation of labile iron pool.
Tumor necrosis factor alpha induces increased reactive oxygen species (ROS) generation in different experimental models. However, the nature of this phenomenon is still unknown. We hypothesized that TNF-induced ROS formation is due to JNK-regulated ferritin degradation and an increase in labile iron pool (LIP). We used as a model human prostate cancer cells, DU145. TNF treatment induced ROS formation, which was reduced to the control level in cells pretreated with desferrioxamine, an iron chelator. TNF induced a drop in light chain of the ferritin level, as judged by immunoblotting and an increase in LIP, evaluated by calcein fluorescence. Moreover, we observed that the JNK inhibitor SP600125 abolished TNF-induced changes in LIP, which suggests that JNK kinases are involved in this process. To explore which one of the JNK kinases is responsible for these effects, DU145 cells were transiently transfected with plasmids encoding inactive mutants of JNK1 or JNK2. The cells expressing inactive JNK1 mutant, but not cells expressing JNK2 mutant or possessing an empty vector, were completely resistant to TNF-induced ROS generation, ferritin degradation, and an increase in LIP. These data suggest that TNF-induced ROS formation is mediated by JNK1, which regulates ferritin degradation and thus the level of highly reactive iron.